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Map of South Eastern Australia showing the location of the Snowy Mountains Scheme and irrigation areas. 


INTRODUCTION 


The Snowy Scheme is one of the largest civil 
engineering works under construction in the world 
today. From an evaluation made by the American 
Society of Civil Engineers, in consultation with 
National Engineering Societies of other countries, 
it is listed as one of the “Seven Future Engineering 
Wonders of the World”. 

Its dual purpose is to supply large quantities 
of water to the inland plains of the Murray and 
Murrumbidgee Valleys for irrigation and peak- 
load power to the States of New South Wales 
and Victoria. 

The average annual rainfall on the mainland 
of Australia is only 17 inches, compared with an 
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average of 26 inches over all the land surfaces of 
the world. There are, of course, areas in Australia 
where the rainfall is sufficient to support intensive 
agricultural development, but these are confined 
mainly to the already relatively heavily populated 
narrow strip along the east and south-east coast 
and to the northern fringes of the continent where 
precipitation occurs generally during the short 
monsoonal period. However, the greater part of 
the mainland, including the inland, has an average 
rainfall of less than 10 inches. This situation, 
coupled with the high rate of evaporation, em- 
phasizes the vital importance to Australia of 
water conservation, in fact, of all the tasks which 


lie ahead of this progressive and rapidly expanding 
country none is of greater national importance 
than the effective conservation and utilization of 
its meagre water resources. 


The plains of the Murray and Murrumbidgee 
Valleys lie on the fringe of the dry heart of the 
continent. Irrigation on sections of these plains has 
been a well-established and prosperous industry 
for many years. With the natural flows of the 
Murrumbidgee and Murray Rivers rapidly be- 
coming fully committed, thoughts naturally turn 
to ways and means of increasing primary pro- 
duction by supplying more water to these rivers. 


Separating the plains of the Murray and Mur- 
rumbidgee Valleys from the south-eastern coastal 
strip of Australia is a section of the Great Dividing 
Range known as the Snowy Mountains. These 
mountains form the highest land mass in Australia 
and are snow-covered for five or six months of 
the year. 


Three major rivers rise in these mountains. Two 
of these, the Murray with its tributary the Swampy 
Plain (named the Geehi in its upper reaches), and 
the Murrumbidgee and its tributary the Tumut, 
drain the western or inland side of the ranges and 
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flow westward for hundreds of miles across the 
dry but otherwise fertile plains before reaching the 
South Australian coast. The third, the Snowy River 
with its tributary the Eucumbene, drains the high 
country on the eastern side of the ranges, to flow 
south-east through the well-watered coastal belt 
to waste in the Tasman Sea. ` 


From time to time over the last 80 years sug- 
gestions have been put forward for augmenting the 
flows of the Murray and Murrumbidgee by divert- 
ing the waters of the Snowy River inland. Up 
until 1946, however, no positive action had been 
taken. In that year the Commonwealth Govern- 
ment and the States of New South Wales and 
Victoria appointed a Technical Committee to 
investigate the potential of the waters of the 
Snowy Mountains Area for irrigation and the 
supply of power. The Technical Committee re- 
commended the diversion of the Snowy and its 
tributary the Eucumbene to the Murray and the 
Murrumbidgee respectively. In 1949 the Com- 
monwealth Government established the Snowy 
Mountains Authority, a Statutory Body, and work 
commenced immediately on the detailed investi- 
gation, design and construction of the Scheme 
proposed by the Committee. 
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The Snowy Mountains Scheme provides for the mountains and diverted inland through two trans- 
waters of the Snowy River and its main tributary, mountain tunnel systems, so augmenting the flows 
the Eucumbene, to be trapped before leaving the of the Murray and Murrumbidgee for irrigation. 


The excavated cavern for the Machine Hall 
of Tumut 2 Underground Power Station. 


Hydrologists carry out stream gauging tests 
throughout the year. 


Travelling through the tunnels, shafts and power 
stations of the two diversion systems the waters 
will fall 2,600 feet, generating large quantities of 
peak-load electricity. Other power stations will 
generate electricity from the waters of the rapidly 
falling rivers before they reach the main diversion 
tunnels. 


The Scheme occupies an area of over 2,500 
square miles. It involves the construction of 17 
large dams, approximately 100 miles of tunnels, 
9 power stations—some of which are hundreds 
of feet underground—and over 80 miles of aque- 
ducts high in the ranges to pick up mountain 
streams which would otherwise miss the reser- 
voirs and tunnels. Hundreds of miles of trans- 
mission lines carrying up to 330,000 volts inter- 
connect the power stations and transmit electricity 
to the load centres of New South Wales and 
Victoria. The Scheme will supply 4 million kilo- 
watts of peak-load power and by the diversion 


of the Snowy and the regulation of all streams of 
the area it will augment the flow of the Murray 
and Murrumbidgee Rivers by some 2 million acre 
feet of water per annum, sufficient to bring 1,000 
square miles of dry country under irrigation. 


The capital cost of the Scheme will be about 
$A800 million. Reveriue from charges associated 
with the supply of electricity, without any charge 
for the supply of water for irrigation, will meet 
all costs, including interest, repayment of capital, 
maintenance and operation. 


* * * 


Broadly, the Scheme falls into two sections, the 
Snowy-Tumut Development and the Snowy- 
Murray Development. Both developments depend 
on the Scheme's main regulating storage, Lake 
Eucumbene on the Eucumbene River, which has 
a usable storage capacity of over 34 million acre 
feet. 


The 14.8 miles long Eucumbene-Snowy Tunnel. 
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The Snowy-Tumut Development provides for the diversion of the Eucumbene, the Upper Murrumbidgee and the Tooma 


Rivers to the Tumut River, a tributary of the Murrumbidgee. 
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The Snowy-Murray Development involves the diversion of the Snowy River to the Geehi River and thence to the Swampy 
Plain River, a tributary of the Murray. 


THE SNOoOw Y-TUNMuvuT 
DEVELOPMENT 


The Snowy-Tumut Development provides for the 
diversion of the Eucumbene, the Upper Murrum- 
bidgee and the Tooma Rivers to the Tumut River, 
and for the use of the combined waters of these 
four rivers for the generation of electricity in 
four projects, viz, Tumut 1, Tumut 2, Tumut 3 
and Blowering, located at intervals along the 
Tumut River. Water discharged from Tumut 3 
Project will be caught in Blowering Reservoir, 
for release through Blowering Power Station to 
the Murrumbidgee during the summer irrigation 
season. The construction and operation of 
Blowering Reservoir is the responsibility of the 
New South Wales Government. Under a recent 
agreement the Authority is undertaking the design 
and construction of Blowering Dam as an agent 
for that State. 


The trans-mountain tunnel system includes the 
two-way flow Eucumbene-Tumut Tunnel connect- 
ing Lake Eucumbene and Tumut Pond Reservoir. 
During the spring snow-melt when there are high 
flows in the Tooma and Tumut Rivers, water in 
excess of that required for operating the power 
stations in the Tumut Valley is diverted through 
the tunnel to storage in Lake Eucumbene. During 
periods of low flow this water, together with the 
waters of the Eucumbene and the Upper Murrum- 
bidgee Rivers also stored in Lake Eucumbene, is 


The downstream face of the 283 feet high Tumut Pond 
Dam. 


returned through the same tunnel to Tumut Pond 
Reservoir. 

The total installed capacity in Tumut 1, Tumut 
2, Tumut 3 and Blowering Power Stations will 
be over 2,000,000 kW. With the completion of 
Blowering Dam this section of the Scheme will 
provide 1,100,000 acre feet of additional water 
annually to the Murrumbidgee River. Irrigation 
production made possible by the Scheme has al- 
ready started in new areas in the Murrumbidgee 
Valley. 


The 148 feet high Tantangara Dam on the Upper 
Murrumbidgee River. 
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View of the 80,000 kW units in Tumut 1 Underground 
Power Station. 
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The Snowy-Murray Development involves the 
diversion of the Snowy River by a trans-mountain 
tunnel to the Geehi River and thence to the 
Swampy Plain River, a tributary of the Murray. 
In passing through this tunnel system the diverted 
waters will fall some 2,600 feet, generating 
1,500,000 kW in two large power stations, Mur- 
ray 1 and Murray 2. Additional power will be 
generated in subsidiary projects making use of 
the rapidly falling waters of the Upper Snowy 
River on the eastern side of the Divide and 
Windy Creek, a tributary of the Geehi River on 
the western side, before they reach the main 
tunnel system. 

An essential part of this Development is the 
two-way flow Eucumbene-Snowy Tunnel which 
connects Lake Eucumbene with the Snowy River 
at Island Bend. During the spring snow-melt, when 
the flows in the Snowy and Geehi Rivers exceed 
the needs of the Murray 1 and Murray 2 Power 
Stations, surplus water from the Snowy River 
will be diverted through this tunnel for storage 
in Lake Eucumbene. Low summer flows in the 
Snowy and Geehi Rivers will be supplemented by 
drawing the water stored in Lake Eucumbene 
through the same tunnel but in the reverse direc- 
tion, and delivering it to the trans-mountain 
tunnel system leading to the Murray power 
stations. 

Water diverted through this tunnel system to 
the Murray power stations will also be supple- 
mented by water pumped from the Jindabyne 
Project. This project will trap the run-off from the 
Snowy catchment downstream of Island Bend in 
Jindabyne Reservoir; during off-peak hours the 
stored water will be pumped up 750 feet, using 
cheap off-peak electricity, to Geehi Reservoir, 
for use over a fall of 2,600 feet for the produc- 
tion of valuable peak-load electricity in the Mur- 
ray power stations. 

The Snowy-Murray Development in associa- 


Over 500 miles of all-weather roads have been built to give 
access to works centres and townships in the area. 


tion with the enlarged Hume Reservoir will pro- 
vide 800,000 acre feet of additional water annual- 
ly to the Murray River for irrigation in the 
Murray Valley. 
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The 300 feet high Geehi Dam under construction. 
The spillway mouth diameter is 105 feet. 


PROGRESS 


Commenced in 1949, the construction of the 
Snowy Scheme has now passed its half-way mark. 


The first project, Guthega, comprising a dam, 
a tunnel and a power station with an installed 
capacity of 60,000 kW and provision for the later 
installation of a further 30,000 kW, has been in 
operation since early 1955. 


The works completed since Guthega include 
Eucumbene Dam, the Eucumbene-Tumut Diver- 
sion Tunnel, the Murrumbidgee-Eucumbene 
Diversion, the Tooma-Tumut Diversion and the 
Tumut 1 and 2 Projects, in fact all of the works 
of the Snowy-Tumut Development with the ex- 
ception of Tumut 3 Project and Blowering Reser- 
voir. Approximately 500,000 acre feet of addi- 
tional water is already flowing into the Murrum- 
bidgee River via the Tumut each irrigation 
season for use in the irrigation areas of the Mur- 
rumbidgee Valley. 


The construction of the first and major stage 
of the Snowy-Murray Development is well under 
way. Excavation of the 31 miles long tunnel 
system linking Lake Eucumbene with the pipe- 
lines serving Murray 1 Power Station has been 
completed. A 150 feet high concrete gravity dam 
has been constructed at Island Bend to divert the 
waters of the Snowy River into this tunnel system. 
The first four of the ten generating units for the 
950,000 kW Murray 1 Power Station are in 
operation and the 300 feet high rockfill Geehi 
Dam and two of the mile-long Murray 1 Pres- 
sure Pipelines have been completed. Khancoban 
Reservoir, which evens out the fluctuating water 
released from the Murray 1 and Murray 2 Power 
Stations before it is discharged into the Murray 
River System is also in operation. 
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Construction has commenced on the Jindabyne 
Project and the 550,000 kW Murray 2 Power 
Station; these comprise the main works of the 
second stage of the Snowy-Murray Development 
and are scheduled to be ready for service in 1969. 


Blowering Dam is scheduled for completion 
about mid-1968 and the 80,000 kW Blowering 
Power Station about a year later. 


Investigations and design are now in progress 
for the 1,500,000 kW Tumut 3 Project, the final 
stage of the Snowy-Tumut Development. 


Murray 1 Power Station and pressure pipelines 
under construction. 


Other works still to be carried 
out include power projects on 
the Upper Snowy River upstream 
of Guthega and on Windy Creek 
in the Upper Geehi Valley. 


The present program provides 
for the completion of all of the 
water diversions for irrigation in 
the Murray and Murrumbidgee 
Valleys by 1969 and for the 
completion of the last power pro- 
ject by 1975. 


from the Murray 1 and Murray 2 Power Stations, 


Many miles of mountain roads must be kept clear of snow * 
to maintain supplies to townships and works centres. 


The most remarkable feature 
of the construction of the Snowy 
Scheme has: been the rate of pro- 
gress achieved, particularly in 
tunnelling. World records for 
speed of driving large diameter 
(over 20 feet) tunnels in hard 
rock have been repeatedly 
broken, the maximum advance 
at one tunnel face in a six-day 
week being 541 feet. Even 
greater speeds have been achieved 
in driving tunnels of smaller dia- 
meter. All major contracts have 
been completed ahead of time, 
except one which was completed 
on time. 
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STATISTICS 


LARGE DAMS 

(A Large Dam is defined by the International 
Commission on Large Dams as one more 
than 50 feet (15 metres) in height.) 


*Guthega 
*Eucumbene 
*Tumut Pond 
*Happy Jacks 
*Tantangara 
*Tooma 
*Tumut 2 
*Island Bend 
*Geehi 
*Khancoban 
**Jindabyne .. 
**Blowering .. 
**Murray 2 
**Jounama 
ttTalbingo .. 
1Windy Creek 
+Koséiusko .. 


MAIN-TUNNELS 


*Guthega Headrace Tunnel 
*Eucumbene-Tumut Tunnel 
*Tooma-Tumut Tunnel . 
*Tumut 1 Pressure Tunnel 


*Tumut 2 Pressure and Tailwater Tunnels 5s 


*Murrumbidgee-Eucumbene Tunnel . 
*Eucumbene-Snowy Tunnel 
*Snowy-Geehi Tunnel 
*Murray 1 Pressure Tunnel 
**Murray 2 Pressure Tunnel 
** Jindabyne-Island Bend Tunnel 


POWER STATIONS 


*Guthega Present capacity 
Ultimate capacity 

*Tumut 1 m A 
*Tumut 2 

**Murray 1 

**Murray 2 

**Blowering .. 

Tilumuts .. 
1Windy Creek 
1Kosciusko .. 


Completed Works marked 


* 


Works under construction marked — ** 
Works being designed marked 
Works being investigated marked t 


Height Total 
Storage 
(feet) (acre feet) 
110 1,220 
381 3,890,000 
283 42,800 
95 220 
148 206,000 
220 22,800 
152 2,170 
150 2,450 
300 17,300 
60 21,600 
225 558,000 
370 1,320,000 
140 1,900 
140 35,300 
520 700,000 
180 4,000 
90 24,000 
Length Bore 
(miles) (feet) 
3.0 19  (horseshoe shaped) 
13.8 24 (circular) 
8.9 13.5 (horseshoe shaped) 
1.5 21 (circular 
7.0 21 (circular 
10.3 12 (horseshoe shaped) 
14.8 22.5 (horseshoe shaped) 
9.1 22.5 (horseshoe shaped) 
7.8 23 (horseshoe shaped) 
1.5 24.5 (circular) 
6.3 14.5 (horseshoe shaped) 


Capacity 
(Kilowatts) 


60,000 


Notes: (1) An acre foot is Be quniittty af water required i5 cover one acre ib. the depth öt one foot. It is approxi- 


mately 272,000 gallons. 


(2) A kilowatt is a unit of power equal to almost 1% horsepower. The associated unit of energy is the kilowatt- 
hour which is the amount of energy used when one kilowatt of power “works” for one hour. 
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